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C0006] «*tfPZTO S »»*p»tt, M*i*©»*tt<iii> < « f|(| ^ 

Si-Sfc*fctt, «ffiftMo^ tt <i 11>im E*J*©*fr|±<oo 

^*^B^^htt*«3aw>»^, 600~700°C(D 

oo)is*«iti6J:5fci»5ijfcjufc, ^mmmmmsbomt^^y^Mskr. m s o) 

(100)ffiteErtibfcPtmtt±K:, a****v^PbTiO ^(Pb. La)TiO 
*MWMK*>. 1 „ m©ffi*fr«S:PZT«(JBt©TilfiJltUT^U *©_hfcff* 

?> e (001)ffiE^( a (ooi))*S|»ioo%OPZT«f|Ras#fcH5 0 
iB(B]^a(001)fi % 

a(001)=I(001)/El(hkl) 
T^UTV^ 0 EI(hkOtt,3ai|iHfft5fete*SV^ Cu-KaWv^^O2 0 

^»«O»fH^*,* 0 «, (002)M 1 RV(200)Sf4(001)®&r5(100)ffi^tL 

^^^E-efes^fe, s i (hki) iazttfo \ 

[ooo7] u^u z<Dm&. rmmmtLXM e ow^mm^mv^tc^ mmmwm 

[0008] ^^©ftffi4«E ±te , PZT»O^^ WhMm#Wo(001 

[0009] WFXtt2fctt, (llDffifcERlLfcPtfMiilC, PCTXtt?>*^** 
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*^68o-aowTai*««UTi»«t** 6( ^.^ ) -^ PCTW{1 , 0 

[0010] Sfcl WWXRsfctt, ^J^ATWlt^tW^^JttSrtM-SEtT. 
**10-20nmt-t-5i, (Ul)DBBiaiflt4S#6*i5. 

[0011] *fc. #*** 4 K*, EW«to'H'»««W {t> (111) Biararo 

vSrtRfc-raifr?, (ioo) a5Kiej©pzTBt*t#e,n«i4:^*H-cv >s 

TttWW***U *».fcl=a 6 te, ZriT iro8aifcZr / Ti=52/480> , /UiR 
[0013] L*U JUBWwnvoMIrt,, att*M g O^*fi*fflv^V^T**,TV> 

toon] «fc, *».wvmn****m+si:. »i»»< ttIST> #s 
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[0015] ^-y/USrCtt, l(HlOX@(M|g^^^M#SWO^^^S)T 

[0016] ^^^fc^^nfeoBM^-rs^tLT, 4m^iR6AtK 
[0017] u»u r^mm±imm^^^hm<DPZTmm^ti^(Dx^<x, * 

% ^.^^V^« UcPZT ^ (001) ae^xtt (100) Bgfif ^ 
[0018] WFAtt3-Ctt, **K*«^JL»rtLTf^*o«^^ ll , ttW 

[0019] *fc, WttXjRsfctt, ^hT^yl^^UeV^tttLT, Tite®feLT, 
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(001)®K»ftSB|t3LfcPZT|»«^nsrWS^^TV^ o ft* 
*i&9fctt, ^VUK ^ Xtt*^tr*£«*&©*fc* 

4*tfcfclRl:#M¥l(>-209517^^ 
4#fF:«2 : #fF^302 1 930^$R 
#fFl«3 : #IS200l-88294^# 
WfrXm-MW¥l 1-1 91646^16 
#^^5 : #M2000-208828^$g (^3-4H) 
#W : ^6:#M2000-252544^$S 
#rF^7:#M¥lO-81016^-^ 
#rF^C^8 : #1^348 1 

ftnXm : #HB¥2004-7999 1#^« 

mmXKl : r^^^T^K^^^Oournal of Applied Physics) J , 

*n. TM*mm** t 1989*2*150. ^ 6 5#, » 4 * f p.ieee-ieyo 

[0020] l*l*# 6% »Sfel:, W«*ffitmj:w^v«, ff*ff 



WO 2005/086248 



6 



PCT/JP2005/002739 



[0021] sfc, ^ito^o' Eterst*, tt*te*#*fi^*^ 6fcfc , mmtv® 

[0022] *»3H tt, *»*^Ate«*T*$*tfcfe©-C*,»J, *® @ «J»C«fc«tt, HEm;^ 

[0023] ±|E @ *AJR*^5«ffi«±^ 2*«jft*> 

T (1 1 1) ffiSSfpj^OiiJV ^Sft^f® BlSr^bfe, 
[0024] **fctett,*l©»Wtt, *l©«W^,»*l©««JK±teKtt^*l 



[0025] 



WO 2005/086248 



7 



PCT/JP2005/002739 



[0026] roiiteJ:^ »l©WH*hfc, *iB#MXtt]E* M ^ Whai 
[0027] , JEfrA^C^P^Whfflopzrg^^ #tt*,#fi#< 0 01 >^ T * 

[0028] fft#«liO»iat)«2©ffit#i»B ^teiftttUTJIt^ofctttt 

*3, 
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[0030] 



[0031] 



[0029] mmKMgo^&mtezm^^ mm&*>&0*mm*mmm#* 
^_l<^5^ (iii)mzmfo\.tcfcnttm**m^ntbtiz 0 cud® 

te<»*., *«*5trtI±S*^rv^ Sfefc, (lii)ffiElft**SKv^*, mm® 
[0032] »20»^tt, *i©»Wfc*WT\ JiKlBiojBEmfWPatotttttt^tt. TO 

[0033] *3©»3J§tt, »10»MR:*JV^ ±»«2©JE*flq»K©atttt^^ TO 
[0034] »2&V»30*M«9, ff«1«OiliV^«f^«fc»rit-T?**i:itfc, * 

[oo35] mnxm*. mi(Dmm^^ ±mmiRxm2<DBznimm*'<xi*x* 

K©(lll)»*E^**S50%W±80%J!UT^,±|S»2©£E«#:»fflt©(ii 

i)^iia^^95o/ oWJ:100 o /o g TTW(DT ^ 

[0036] r<7^{^ ffitWfeOKV^t^i^^^^ 

[0037] »5©*Wtt, »l©»WfcS3V^ ±!EJ±m^iim^^m^it^[Pb] : [Z 
r]:[Ti]=(l+ a ):b:(l-b)T^n > ^IBIBl&^aojEWfrjfjRobtt^o. 40 
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m^mm^Pb^mx'oh^ ±e»i©jE«#3»K© ft «so. o 5 ^± 0 . 15 « 

C0038] roriKlM, MfWf^KRlW^^^^^v^ s^-*^* 

[0039] *60*Wtt, *l©»Wte#VvC, ifEffimfWWKtt^^^^fc 

[0040] ffitiWWii©ftltt^±^^, Hi«»tefcM- 

[0041] *7*>«*r*> *l©»Wfc*WC, ±»|l«>«Ht». Ft, Ir, P«UttRu 

[0042] i^Mtt, B-nim*<D*m*^i,*&m^tifrs m <o 

[0043] *8©*su*, ^i^«^mi^r>^2^«^^^^HB^a^ 



[0044] 
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*S20«±60KTt?S>«fc©-e*5„ 
[0045] M^fcfcjs, 3g eifc> MlraaSWi £E«^M, S2( , tMxwBB 

***** *>o, ^t^w^w^ten^^^^ j. Kffi 



[0047] 



[0048] 



[0049] 
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[0050] ®ll<D% m *, *90» W ^ ayW ^ ±|E^^^^^K^ 

[oo5i] fcioxtw&ii^wfcj^ep^ 
[0052] m2©»Ett, h£»*i*hj^ 

[0053] ^LT, **SUi, JifEUl:***^ ®l<D%W^mfrm-f-Xh^<DXhZ 

[0054] ^C8a^f2©t» W » t|i ^ lolig ^ fHl(clJIMt ^ 
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[0055] x«» KML ^ WWHltti.WF,, BtboWWK. 

[cose] iewhm**, ««it«a.i) R8fttifflti 

[0057] »a^,t fc! ^^ ( ^ Mt(H|>o ^ ^ 

J«lKiBS^40 n mKi70n nl KTT&^ft S * ! 5 nm « il o0n m aTT*5t©T 

fo<5 0 

^*rBS^60„ m «± 20 0n I n«TT*t,,ft S * S2 500n m «±5000 Im «TTfe 
[0059] •1«W»14« S W, EJ:9 . MWtt^^a,^^^ ^ 

[0060] me^an* rnawB*^ iiWlXoite^ffltfHww^^ 

^(»«*»Bl**^%«J^%HTT?W.J:B«2«E« f B Wt( r )( 
lll)iBJIIE|Sl*^95%«J:100%«TT-$,5tOT?fo5 0 
[0061] MliKtt, BW««»V«««W»t»* (ft U«,fc. flE«# tt »« 

[0062] * 16 *«Jtt. *12««9, te *v, T< ± HEWWBoft ^ WJ . 
[Zr] : [TI] =(1 +a) :b :(l-b)^§tt, ±B»lXtn^ffi«WK©b«l0 

^WWWoMtitHMK. ±Ml««lfMk)«W. o«a±o is 
[0063] EWMIKW^^^, i^W^** 
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[0064] »17««Btt. Wl^BIc** vc, iBEtWWWWW,^^^ 

^OSfMiio^uo/„«TT-S.5troi?fc5 0 
[0065] iroitlcw. ES#«JBH!©feattSriS)±S* 5ii: ^ r$> ffia#ttSr j.»,_ 

[0066] nisaswtt. m^B^vr, ± ffi * lromffiffil(4 , Pt> [r- PdSL<(4R 
[0067] *io«M? (4 , EWM^Kfr^ts^w^^ 

[0068] *i9««Btt. JBl^Wteftv^ iBBJSB*^^ 
[0069] MCifcfc!), »ifi=^]-Srfi«T-t5 0 

[0070] ®2o©3gw(i. mmmf^tmumtmtttumvhi. 

[0071] fu. fflSitSloiSK^s^^g^ ±Rm 

««»«**-*I*tt.«BEm#aW«»(iii)HK«6Brtl4* 8 i at ^ trt> 
[0072] OBEifciB, m^ilw,^^^^,^^ 
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[0073] *2i©»wr±, ^^yh^^mm^Mmti-^x^ 

coo74] ^lt, ^ mm±^i^mmm^ymxm^i:mt, ±mm 

[0075] ^fctej;^ *8^WtR*©^^ fc ^^^ y ^ yK%MK: 

[0076] *22©a W fi, ^^^K©»3ft^ft«^i^ OT ^ 

[0077] ^LT. *» Wtt , ffi W^R«M»*r«3*fc 

[0078] c^iny^ mg^Bj^^o^^^^^^^^^^^ 

[0079] »230» MttN AM^^Otl^fet:^^^^ 



[0080] 



WO 2005/086248 



15 



PCT/JP2005/002739 



[0081] ^fcw, ^2(D^mtm^(D^mmm^^nmm±>^mmzmm 

[0082] ±12 B WSrafifc-t-Sfcft, *»M©»JO»WCtt, ft^stlR 

»offi«#«««i»r»^*^ ^tLT (in) ®m$im<Dm^ 

[0083] Afrttfctt, S24CD3S^ *l©» W fc*5V^, ±lE^10«M^|a^ 1(D 

[0084] ^i©WiK±tett*tfe*tfcErt1W««fc, t*5>ft 

mmtt, ^^^x«iE^r B ^o(iii)®^iS5feisfS]Lfc^D^^^^^ 

^^^^^^O^^ M tc^5±IHiEa#:^^ff^Oit^20 



[0085] 
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^^mepzmm, (in) BSE isi Kio, <m> M «* wti 

[0086] jB&m^o^B^^HgopCTg^^ »«fcM,*<001 >*H,7J 

»». (iii)HBit.*tK.±s*K:w. amantumKMixiKi-too 

»t«s*DT(S0ttClffl®«stC75:>)i-5)„ 

[0088] at, WMeMwiMMMM»»v>ft<-«,. m*m*>w*m*#*mm#* 

jec***^ awe****, 



[0089] 
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B090] «^ 5C . (noi^^^ Sit, (111)5; 

w^nrw***, w^^, fftt^ae,^ 

^«fK S , S 40n m « i70 „ m « TT . fet) , s ^ S5nmH±100nmKTT , S)Sto _ e 

[oo9 2 ] m 26 o« Wi , m24 ^ fcl3l ^ mwm^w ¥ 

^»fBa, S 60n m « i2 oo„ m «TT* 5 , ft ^ !25 oo„ m « i5000nmKTTfc 
[0093] *2.* OTteM > JM ,, =J:9> ™ to »,« m(MW-WjMtweitfee 

[0094] ^ 2TOSM(4 . * 24 ^ fc ^ Ti ^^^^^ 

1 1) *Mft**50%H.fc 8 o %a TT-&»>, -hBWMffiwww* ( 
111 >^SE(Sl^*=95%K±ioo%«TT*>SfcOT?fe5 
[0095] M:tc «, M^ft^,,,,^^ s««»tt 

[0096] ^^^^ ^ MimmmmMbl . 

Er] : [TJ -(1 +a) : b:(l-bmS^, ±M«tW»Si»IWebM«0 

[0097] Ktta, IWW^**^^ ^=* A ^* 
*-«6. *fc. «»®****fl:*«IMwtJfc«UT0*«*l5*A^« T i M , 
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[0098] ^eoMJ*. ^SHH^v^t. iBMWB,,^^ 

W:I2r]:Cn]-xxa-^:,: y :a- y )T«Sft. 0 £Ltl. 20KT 

W ' ±SEy «* 0 «i°- MttToaraw, ±CHUX>MA0. 30KTffe5 

[0100] EOEfcfcts. MWMfc^^^^A^vgMfto^CT y,^^ 

**. i^flii)is-iti HMMR1Wi m , T(4 ffilM . 
ear*. ErsiM«^*ssttoteT*ajticflisjT#, *o±kw* 

«^*H^lllJ**K«.w.BW WttJ:9 _ )BW _ tWs= 
[0101] «aio«Btt. BMOWHteBvvc; iBSWiMMBw-^^v^,,^ 

[0102] iR3 2 ^ l4 , ^B,,,^^ aisMWB^^ 

ii ! 0Sr«x.l0*/u%«TT*5ffim#:**„ 
[0103] JBSia^oSWKy:!,. EWMstos^^^^^ 

[oio4] ass**^. tweiBttt.t, iEmzoaaea, Pt , Ir . PdSL<(tR 
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coles] *i©w»i. ^m^m^y^xm^mcD 

[0106] ^^J^f^!^^ 

[0107] ^LT. llffi,^^ ^HOffii^^^ 

[0108] CiTCfc^, Sfcj.^ SRi*,*^ EMNM* HttttffMt, H20tfe 
[0109] ISSO^PIIi^i^^^j^^^^^^^ 
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wsi 0 tttt WWBffliJ:JEgloliaMKe)ftftW(!)WB . 

«*«JlllSoff^oit^S20«±60KT-e*5t©T-*»5 o 

mm, £vm*mwkvn2vm®mzx^?m® X mm®i-2zi:-?, ma 
tons] *lt. *» ni *, jjm^^w, ma^m^o^t,^ 

[0115] ^LT, ±B^^^KI4, *360»W^^ yh ^ K 
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cone] *36Aro37©»itej^ mwmAxm^<om»xtk»^^y h 
conn wssoaMtt, ■»a»BJ^bi»e»^ E «t«, > 4 <w> _ jW<oaa , 

[0118] *LT, *»* a . ±)EffilBf «^ Ite^WoEWM^TMfc^ 

4= jftMrnnt. ft***xt±E***o (111)liiteaftaai(I 
[olio] c<o^zm, Mstmmmtmmm^ivwmmtomKnBi&mr&i 
[0120] «*:. iwsKMu-cb, wtowgHfewii^ ttboft^, wmffia 

[0121] *fc. E «#« ess , s , s -hM(li ; )Baww< 
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[0122] ^^wtt^aa^w^v^i^ioMfWBto^^ ¥ 

^^^O^iyOnm^TTfe^^^Snm^ilOOnm^T^^OT 
[0123] *40^«tt,,,38^ W ^, T , J: ^ MffimfWBtoawtt ^ B: ^ 

«»E«* S 60„ m «i200 m n«Tr*!,. ft S^ 2 500n mE »± 5 OOO m n«T^fc 
[0124] aswtHWooswjKM, =«^*««WM*»*t*. 
[0125] *41<^tt. BsaoSWjfcfcwc, iBMoJteeEMqBB^ 

*^<lll)«*SElS,« ! 5O%£<±8O%«T- t? fet,,±|S02<DffiS*» Ke r )( 

[oi26] ama, EiWhavfiiiMMMartiiittK, ESWctt 

[Zr] : [Ti] - (1 + a) : b : (l-WWSft. ±WBl*OW2»ff «*|W» b » S0 

BWIWMePbfi***!**. JWMHBBWWWa 05«_t0. 15 
«T-WM. -hES2©£Em**Ro a *^o«J:0. 10«T^*5t©-e&5 
C0128] MrifcM, 5t*«ig Cf ^3>8«ii ffll , i*^*^* 

)*T?*5„ £jt, »®«*««k*«aMMttJt«UT0&ttAl5*^%KTiB»l 
C0129] SB43*>3S W4 , Wbmb^, iBBUMMMW^^^^ 
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l)ttfiEl^*^50%gHJ:T?abS*><D^*)5 o 
[0130] *44©» M tt, *38©»Wte*vvc, ±i5gHr^^j^^^^Jt^[Pb] : [ 
La]:[Zr]:[Ti]=xX(l- z ) :z:y:(1 _ y)T ^^ Jh|Bx*#i. 0£LLl. 20^T 
■CSbO, ±f5yffi^o^_bo. 20K-FT*,5, ±eHt*0*tt*.0. 30K"rc*«t,© 

[0131] JK43AOt»44©«WH:J;5, BiftWfpjBiw^^^^j^^ 
ZT, ^a^A^^TiiSo-CfcSt©, -rtibt,, **H*?>*>»CFLT)* 

[0132] *45©»9^ assoawfcfew^ ±IEE|^fW»«W:^^^^^ 

[0133] »46©«Wtt, *380»WK:*5V^ ilEffimflCWliltt^^^^ 

* s OSr«^io^/U%^T-ca!>5fc©-C?*>5 0 
[0134] JB45XW46©»WfcJ;5 % ElftflWitaOtffi*(WJlgt©J &Jltt ^ 

[0135] *47©»« tt , »880«Hfc*V^ ±f»10«M«:, Pt> l r> Pd^L<«R 
±30nm^T^ft^»^^#:-efe^O-efeSc 

[oi36] r^fctt,, jRiowBRtt, &m#m*o>*m*~*y*mm^&+*m> 

[0137] »48o»wf± % wb^wkubv^ iiaiKttsa^^abs. 
[0138] K3fia*h*mft***. 

[0139] *49©»(!l§tt, JIl^^^^ mtm ^ t ^ 

[0140] ^LT, MiteJRlom^^^fe^^^^ ±mm 
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o 

[oi4i] ro^fcw, l24^ W ^t©^^«^ t5J i tfri ^^ i{c ^ 

[0142] »50©»Wtt, ^^ y ^Kott^^^^ 5tOTfc5o 

[0143] ^LT, «±Kl*l©««g|»^^*-WfiM-6iafc, ±|BJ(J 

Rffim*WWi»»*i-5iaf±, ±CEA«WK(cJ:t)^ttf43B|j|B|« r (ii i 
[0144] M^fcj:^ »34O»Wtra«0^ffl»ft t *«^^ Jx ^KSr*A 
[0145] *51©*§*tt, ^^^K©«^tefc^ trstOTabSo 

[oi46] ^lt, ffi^^^sti^ffi^swRifcaaHijBs^^^xs^ 
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[0147] irocttcM, JRss^flilBIWfflfPfflSSMt^rt-^^j,^^,..^^ 

[0148] SB52©«^ii, ftaflctj^oteasrifet^ifeti-stcT.**. 

[0149] *LT, Mffit. S*-hl^l©«ffi||S^,^S^WlSt. ±iE3S 

[oiso] ^rttit,, JWs^wtiwoflijBjWj^^^j^^ 

[0151] «W»ffi« ( MHP fc j aMJ t, ^tftEMttWtti^W^tttJWTfte 

[0152] MBciEtWwBI*,^, *«ffi«Wt»ttfc* 
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[0153] *»„ ^^^-^-^^W^^^^^g^^^ ^ ttll tt 
[0154] ttBCAttk^Wfttf, ^ft^^Tl«»»»-C*, It 

[0155] [HUHlfi, **W©^*^|RiofiE«fr*^o*HaHT?&« 0 

CH4]H4tt, «ff^l^»n©iE«^jim«raSr^LT^-rffi^ 

[09]®9«^W^ 2 ^ M6 ^ T ^^^^^ o ^ fe ^_^^^ x 
MlWlltt, IBl0Hl2O|a||!7 C 7^^ ^VIII-VIII^ 
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CHl9]Hl9tt, ^aiftyf^^ 
[02O]02Of4, **»«5©JBE«#*^©#B| HTab5o 

[®22]®22^ ^^ttSOffim^Jiglcoflt^o^B,^^ 

-rxnn-efos, 

M27M27I* ^eo^aCT^ox^ft,^^ 

09283028^ »^ J14 , W ^^^ Br^vm-vnaiir 

[029]029 { ^^«86^^M14^T^^.^^^^^^ O _^^- 

•rxmElTfe^o 

[B32]Bl32tt:, **^tt80Ai**-b^©»fB5H-C«,S 0 0 
[0156] 1, 51 S=& 



WO 2005/086248 

2, 52 muommim 

3.41 mfammm 

4.42 mKommftmm 

5. 43 m2<Dmnftmm 

6, 44 M2(DmaiI 

io j±mi$mmm 

20 JE«ftgfrf- 

201 -iV^v^yh^yK 

202 -rv^atttj^- 

32 

33 i@S'J®4l 
38 7XV^?L 

45 in&#/f 

58 ffi*Ma(JEE^^$S#) 

81 -Y^^^h^fE^g 

82 

83 

85 
400 

500 mtfc 
500a 

500b mmn 

502 

503 Si^fHfiUHE 

504 mi<Dj£ntemm 

505 |g2©JE«#:?¥iK 

506 m2(Dmmm 
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507 mmnm 

508 &mmm 

[0157] sxt, *&w<DmMmm*mm^m<$^Tnmimwi-z 0 
coi58] (mmmmi) 

ffi*fl**20tt, «15. Omm, ff*o. 40mm, «3. QmmOfiifffi^iD 

«fl*^20tt, ff#3. Ommt^ ffi****20tt, «3. Omm, *S3. Omm 
©-«*«lT?ttfe«B)^ J»!. 0 mm ^^i i7 ( i3 . Omm, 
*ff 10. Ommhz^^ mmmx , mm ^ vtU^ ffi«***20#tf 

[oi59] mm±ta±m<Dmmm2*m^tiT^ 0 m©«W2©-*» (B ii-ett 

&«»)^©a9©»^±(o*9, »10WMt2fc*»t*«3. Omm, *£l 2 
^^HWT,PZT)^^^^^ ffimM MlO^^^^*LTV^ 

^lcDi£«#:^4^J:^^ie^ tt ^j^^ offmaami0±(cfW ^j 
00nmO*2©«««6^|a:^tbTV^ 0 »l&t5*2©«igt2, 6tli^ 0 . 

[0160] WT, *«»«OW»fcov^T»Wi-«. 

[0161] iE«**MiOtt, «ffifr*»Xtt^fi3Ro( 1 i 1 ) Efctfjfc|Bia 5 L ^ C2:/ 
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[0.62] ftefftw^^ ^mmmH 0nm ^ 70nmSXT ^ 

»«* j », glwsWB40(I11)g|EfltoDw ^ 

^* L» A"7 f4- 1 l v ^ 



[0164] fflWMWKlooft^WJtttM : [Zr] : [Ti] _ (1 +a):b:(1 _ b)TJg ^ 

[0165] BlOW**, Ir . Pd * Uf4RuWf *«* MxHtWlAKt#w ^ 

[0166] fc»,. JR M2omWi2 , 6 WWK y- m9a , 9bt*L-OtE»TOM- 
«i. =«<WKMioti H i»x*i(ifc#tw. MlHMiKiooilioxsWfl!* 

AL=d XLXE/t 

[0167] =«^»10»*2»«««6I«^M 1TO> EmfmwRl0 
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[0168] KT, H2»WL^fcjBE*fr*^20©«3t^ft^oVNTIftW-t-S. 
[0169] H 2f±, ffitfr*^«Ji^tIiH-e*5 0 *f , 02(a) 

^20mm, «20mm, j** 0 . 30mm©««101±K:, «5. Omm, ft§i 8 . Omm 

^^102^^izBi-^RF-v^hn^Xy^^fe-e^^ Co 
[0170] Jfcfc, « 5 . Omm, ft<*12. Omm^OUP «^^ 0 . 2mm©* 

■7-^M^^V>T,Bl©«Wl02±(Ci±*^ii^ 1 ioS : RF^^ h n 
^^tt-CEIiKl^bfc. MjE*ttaMffl|li0W:, PZT*ftfl^e&ffl* 
*-^HSrffiV^ *i\ *l«aWl02±K:J||l©jE«(M|Bt 1 04«rRF^^h 

^l^ffim^mi04Ji(^2©ffi«^^i05^|^CRF^>/^hn^N- iy ^ & 

[0171] ftfc, ±JfcfcRl^^x«^«rfflv^ JdftfcRHIfc, jBEmttMKiio 

^*2O«Mi06*rRF^^«fe-c5E*|{:»rtU>t. r*LteJ:&, 02(b) fc* 
r±5fc, StRlOl^ii^lii^^c^it^^i^^^ 
[0172] fc^ H2(c)fc*-*-j;3fc % fcjftfriai*, «3. Omm, *Si 6 . OmmOfcflIB* 
ttfctfrt), 3>o, »l0Wi«20-^(H2(c)^ttfe^)^tf#WLlCJ&5J:5 
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[0173] teWteWWK, glOiiia^fcp^^^ 

«lt»tM^U *2©tii6o-iiiiicy^^9b«rW^^ 

[0174] ttmtDMAKtifcmmmmiz^xGm'rz. 

[0175] (HJfe^ji) 

^(^«fJfcAr:0-16:l)Mv^, ^^fi^fco. 25Pafc«*U *1 

[0176] ^«^e^^^50nm^(lll)^IEl^^PZT^^§micDiEB^ 
Wtfc, *©*l©ffi«*^±fcttrt^fcj»3400mn© (1 1 1) jPEfcOPZT 

<Z>$U¥2r3450nm£Lf;: o 
[0177] Il*tlf»20ffitiWIt, RP^^hn^^ttK^v^fMIUfc. 

^^M^^h(# M ^P b :Zr:Ti=l. 20:0. 53:0. 47)*fflV* 

P*fcU *©i**Jt«rT^:»*-38:2teU *©****#40mlteU ^ 
*^»£***3kWfcU ^^^#TT^l^i±m^^l04^50#W^ 

[oi78] ^WBteure^cPt) w»«v^ i20ffitWB 
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[oi79] m. m2mz^mi^ m ^mm<Dmm. (ude^ m&Rxmmmm 
mmnmut. :owto^ *©«affte#LT, tfivfiiiias 

[olso] ®2(b)iz*Tm2vBin<*mm<Dmm, (hdse^ ta^m 

[0181] 02(b) ^#|^^LT^T. ^-a*^^ * m * 

it^*£|2l4 (a) tC^U 04 (a) <D^^m^m4 (b) Jd^-f- „ 
[0182] iUWtfiilJtt^ ^^mtttt^^ffiS^aOnmOfettte^ 

3t©*ft^©*^L-r#&LTv^ »ioffimfr«W±, Off (tt««fl:^j| $ 

[0183] X»H»f«feT*«f *l40«2Offt*ii^W W ^ 

c *2©ffiif(^^iiio(iii) eiEWtt95% ^^ x*® 
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T.PLZTmm.pzTmm^mm^^iooi). uook (oiok (no) 

> (Oil), (101), (lll)*^©#»*iB©^g«o^ f |. K ^ 6(111)fcJp| 

[0184] Xlv^^ia^^^ *lAOt»2©JE«ft: 
*«©fi^tt*^tLPb:Zr:Ti=l. 15:0. 53:0. 47&OTb:Zr:Ti=l. 10:0 
. 53:0. 47T^ofc 0 »ia0«2Offim*WWtta, (lll)tt*S£ttftiife 

[0185] ffi«fr»«0O*l»U«2©«iK2, 6<Dmzi)~m9a, 9b**LT0 

H^«ffi^^PL^^^^H«^^20O3fe^Z^l^O±Ta«,O^ 
**20©fc»i**34. O.m^ Sfefc, £©HA«*Efc±*a»B« 

*frv\ lttuKKtti^mis. 9R»n)A^iottiBi(nb^iiqi38. 91^)^1^ 

[0186] (0SJ60lj2) 

«Ste»Kl/V^ (2*ffi«) V v m®ttffiKKJ**l 50nm 

^T, M«ab400t:oilA»caiPiMW#u ^^m^T7^» 
*®«*#*C#;MTOfc^:0 -15:1)*^ h-^*£E**0. 25Pate<ft 
*U •l^yy^LTe^^yHtrfflvv 200WO^&m^^PLT10 
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mmt, ff ^4000nmO (1 ! 1) SWWPZltWB^SJB^ff mftlWtKJ; 

*«^Too6^^ Sro ^^-^ H a^ ttPb:Zr:T . =1 io . o so 

•■0. 60>*SV*. *ft# ttaTEStifcm4i $T ±ffip2T 

2PatU ^^^M =79 : , tU *»*«^» 

[0189] mmmimm^ mm ^ ^mm^ mmm , 30nm(D ^ u 
[oi9o] xn Bte «L^, miAtm^mmtmmn, ±x^^ m 

[oi9,] x»^ nr ^_ lci5 ^^^ #fra ^ i «i*tJwa«ffi«* 

«W«Wtt*M*«,:Zr:Tl-i. 15:0 . 51:0. 49»0=Pb: Z r:T 1 = 1 000 
• 61:0. 4!nj*,fc. WMtliPWK. maWRWMEWWiltt (11 
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sr^i?'" 4 ** 87 - ****** 

[0193] (*J60j3) 

^^W^iw^w^,, -16 - 1) t« v , 

^*l»«*W»,»*499< ta »«>(„ 1)B|( , <!>(rer+Mtf 
nm<i:Lfc 0 

^^-y^ (M ^ Pb:Zr:Ti:Mg=i io:o o 4q o iq 



[0195] 
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coi96] Mfcwiirn*©*^^^^ »io«aa»4, i*/^©^*** 

Onnn-fcofc. *2®iE*fl*MKtt, Kff^ 4 990nm-e*>9, ft^*©*^*?® 
a«m<DJ¥^(7)lttt, 50. 0T»feofc 0 

[oi97] xmajfttT^w u***, mx^t^ ^c^ WhH 

[0198] Xiv^nTt^t^ia^^^^^^ *l&t/»2©ffi«#: 
^*M^ mPb:Zr:Ti:Mg=li 05;0 60;0 40;0 09&OTb:Zr:T 
i:Mg=l. 00:0. 60:0. 40:0. lOT-fcofc. o«, StatWltW*^ jRifttf* 

[0199] *««©ffi*fMH^0fc, MtfllMC, /TOi*2kHz, 0V--80VOH 

^^^T,/±m^^20(cmf±^^^^ { ^^ LTV ^^, ofCo 

[0200] (IUfc0t|4) 

2 
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[0201] M«W» ( •*50n mO(111) « ftSa ^„ Mn5 ; /u%ffi;5nopZT ^ > 

&**i*>mnimmk, ^asoonm© a i i> Bn<9 (prr+MnjiWM* 

[0202] «««itB» te . «lXtW2»iHmHn*. RF^ ha ^^ mum 
HTfWSUfc. *~^iLT, PbO**S20^%i 8 « IC (IPiSe >CMn4 . 5 ^ % 

*Pb:Zr:Tl:Mn-l. 20:0. 40:0. 60:0. OBXWBV*. JftWMHJWTfc^ 

[0203] *«fl lt R« 0#Mi8iragl- SiOmffiUtt, 

WS2 OT1 ft SR(J , El , taSLTto!otMge) ^ os ^- w 
IHELTV*. flMtftBBJ, MWMnmTJM. &*fi^K, WiMi 
tfSOnm-Cfcofc. HVBBiWmmX Jgff^soOnm-efcO, 

B204] MiiB*fa-«Wf ufcw*. *i* wwEWHWtt, *r^ WM 
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[0205] xm^^Ti-y^^m^mm^^mM. nwi 2 « 

iI«li^mPb:Zr:Ti:Mn=l. 10:0. 40:0. 60:0. 05&OTb:Zr:T 
i:Mn=l. 05:0. 40:0. 60:0. OSTSfcofc. O*^ 

[0206] *3*afc«O£E«fr*^20K:, SfeSKWltraatm. ^«2kHz, 0V— 80V© = 

[0207] (I||5) 

S«^>y=>'?rfflV^ % ^lomaJ^^^l20nm^^^A(Pd)^^v^ 

[0208] ^«^«J1^10^if:^l00nm©(lll)^iB^<7)PZT^m^^^l^ 
ttfttMte, #*4900nmS> (1 1 1) El^IOPZT»fflW^/j:5»2©JE«#:»tt^ lc 

[0209] «ikfli&n«i^ *ixw»2offi«fl«tgts r , RF^*h*>xs<y*mmzm 

^^PZTO6^^^^^^y yMa ^^ pb:Zr:Ti=1 20;0 5g 
:0. 42)«rfflv\fc„ ««*#tt«T^-r^ijT?a)5 0 "tTfcb^ £1\ -hBEPZT 
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#^tO. 2P.KU *©#*|E**0. 2P.KU*OW*tT^: t »J,_ 
38:2|C U *Offi»*»^40ml(CL. ^X^*£«A*3kWteU *hfe«9*» 

#*«*37008>IWjfc»!l.;fc. 

C02U] X»n*r*T*Wfuat*. SlStfllMEtlWIBt 4t^« 

[0212] »^ D7+? , f _ ciiB ^ mWi JJlfttfiteorat* 
«W««*tt**«rhPb:2r:Tl-l. 10:0. 58:0. 42»OPb:Zr:H-l. 05:0 
• 58:0. 42-CS.ofc. -o*(J, S«MlilSI«lc, SUXt«B2<DiE«#:*«H: 1 (11 

. =««*«0»5*«***4l. 5„ nM r U lOnWBJBWM,. 

C02H] «-*wn-5T- l i,ffis#as^ iLT ,p btZriTiroH - C5K ^^ itl 

EMWll * WL * ra «««Mv4*. L.**trPznit(-«*t > PLCTW 
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[02i5] utmmi) 

Lit, 

[02i7] *jt^ Wteov ^ j^tn^ ^mm^x^mm^mmmm 

[0219] X»H*ftt-C«fLfc»*, ^^tfl^i^w^^ 

[0220] X«^n W ^^ 5 ^ >0<BA ^ tt ^ 
«E©«adtf4Pb:Zr:Tl=l. 05:0. 53:0. 47"efeofc 0 

[022i] ^-^^^^{^^m^^^®^^^^^^^^^^^ Zr 

[0222] 0*9, *ifc|S« 4 , ffiMiWBWq^BiM^^^^^^. 

[0223] *wmioe« (W ^ e , mmmitmm^ mmm^, ov— 8ov»=a 
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[0224] (Jt«M2) 

[0225] JWfcWBteftV^ /<WAii^ 6il0ittU:fc< ffi««MWI©ft 

[0226] *«W!oK»K:ov^ JdtemttK:. TOMieWbTAM^flWWWB 

[0227] ±m*&mk±nM l *<Dmm, ^mm^m^mmn^mm^^m^ 

16. OTMbofc, 

[0228] X«l|er*f «fe-c^Wf *J*«^^flS«^«JWf*^ 0 ^^^^KS[« A ^^ 

[0229] Xi^nT^fHciS^^^ **«W©iE«** 
K©*a^ttPb:Zr:Ti=l. 05:0. 53:0. 47T*feo/c e 

[0230] 

[0231] o*r>, ff^fr^tt^XS^ffitSitt^^J^tt^^^ 
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[0232] *Jfc*W©B:*tt*^ nmm5tm®lZ. ««*2kHz, 0V--80V<7>H^ 

[0233] (mmmm2) 

[0234] H 6tt, ^^^»^2^^^^^^K201^r«W^®T^ So 

v*. z<Dwmmmm*203^ ^>**mm*202<D®mm®33^>^> 

[0235] H 7t4, ^&mm*202v-^mm^M®m®x&z o m\z*+&£. 
> AME*mt&U£*amt)v*>^ c©ffi*a*ftAfctt, ^200^ « 

* a * t3B ^ M *«^ 3 5^^32i:Mii-t-5^P36i, JE^^32i 
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[0239] 



[0236] T *^~~-*m<D±mftwmMMmic^Tm,wi-z 0 

[0237] (HJ£M6) 

2t, M »10ffi«#«420ETte«WU Pb , Zr^Ti^ O T^iB^^ff^ 
3500nm©PZT»itd^5»2OJBE«^it43t, £©*2©jBE*tt*ffl|43<0 

■t44©ET»Ctt*U ff *3500nm©*o A ( C r) ftM»>e>&MHM*Ai 
45fc*r*LTV^ £*>«MMM5tt, JRl&t«|l20JE«frJ»gt42. 43®jE«3b 
*fc±oT«ftLTWW-*, m20O««m44^«S,^ji45« N 4HV*D±tt}#jf 
^202©ffi*S32M-e#ffi$n5„ *l&tJt»20JBE*fW|i|42. 43f±, 
*33fcHD^fc*ia*vo>*. *2©«igt44±te48»t«WJWi33, mi<^ 
ff«^lS42S^m20ffi«^M43^^^5a®^^ ffl ^ f4 ^^^ ± ^ 

»*MWE46±K:r4, ffl*JWi33K:SBtt$^ y-H»»«©**10QnmOAf» 
**flt42. 43a^SflE«^«Kt»2©««^4t^«^^#^ b - c 

[0238] ^T, T^5 : •^-^^B<D$g3t^^CoV^TIfeP^i--5o 

mm, t20mm, flE*o. 3mmO'>y 3 y»g51±|:, «^Sl60«Mlt[^l# 
fc, »1©«MS52, *l©flEm#*il54, *2®Ettflra55AUW20tttfK 
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[0240] *K. ■SWeSWC, gfiT^ «JK*68±te»*3600n»* i >B A (Cr) 

[0241] ®9( c )^t&^ mm*m4B*#9^B& WA MicT*!>»m 

[0242] mc, M9(6)K*i-n^ ^X^BUfrL^rmtMU*^ w= >mm 
5 1 SrSFtf*^ v ^cK^^^^-e^ LfCo 

[0243] ■ 9(e)te^ W ^ 7*^^^ J»10«Ute2, ft 

[0244] BlO(c)K»tJ;5fc, ^2^«^44± ( C«^^ M46 ^ [J ^ 

[0245] *»,tl^ ^ttffl^ 202«r30«f MLfc . ^*>^ 
ttW*^202©2o©« M |33, 44WIC, fl»*200Hz©, OV— 60Vtf>iMV 

^-^LT^^P± W ^^202(DteiJa^33(cmi±^^tL,mi^t>^2 



[0246] 
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[0247] - W^^,K201-W*. ^UWMOW^^, 
**W8*l»tMB2»ffiW WM t 42> 43(4 , «a5^Sffi^t4^(lll) Et 
*\ =«tt»tt**»2 Mrea , oTV , 6fclf)) *ttEO»WKt*w 

*T*#*«(rc««s*-Ct,. «WMfflttaWfc)K< «M£0 

[0248] (*WJ7) 

«. 011(4. SWfcottJIJBT^^gBo, 07»V,II-V,.*»f 

«*#«43t, i®*2©H*fl*MH3©«TKl2i«U Pb Zr Ti OTi 

«W42©*TKffi«U »*200nm»^^ Ai6 « 46JBl(91t|BBte2i . ^ 
»l««W62«)KTBWiU ff^SOOOrnnOB^y^SiO 
WMM46t**LTW5. re»MM4Ett. *l»tf»2©ffi«^« 42 43 

*fc«i*«02«Hia*,2H**JBS^ m*OW2<MEWHWU2 43(4 

•WWsatHcjwtjpxs hTV ^ « lotBteJ:iait , 8W||toa ' 
1 <^®*«Mw«4»9i*aL«««47a«RtjM lTv ^. -JW1t<B a3a»i 
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[0249] 

[0250] 0122fct*®13fii % T^ioc— ^R^ftu^-t^- * - . 

52, »10ffit#*«54, ^20J£ffi^^55^^2cDm^44^.H { ^S L 
fee m»JlJ;t), mi2(a)^i-t#3t^56^#f ? tL7 t c 0 
[0251] * te , HiaWteWWte, ^W^HtJMtB9MV^ ^2*>1I«|44 

[0252] ftfc, Ar^^V^cK^^^^^^^^^^^^^^^^^^^ 

$HTf@^^$^f@^jTO33^2cDffi«^^43^aBlOffim^:^42^ 
WOTW^T^ia^^ Bi 2 (d)WJ:5 
»-^*H^WJB«59Sr^h«^^ aLT ^ L ^ Hl3(a 

[0254] Jfcfc, BiaW^fe, «^«W46± fc g|#tt,LWiit47*DC^ 
ttffl**202©2o©«HK33. 52WK:, fl*»200Hz©, OV— 60VO^ 



[0253] 



[0255] 



[0256] 
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Mo 

[0257] mmmmz) 

[0258] B14I4, ^^^^^ 3 ^^^ h ^ fE ^ g ^ m0 ^ o H 
14fc^-f «K1 % ^^^h^fS^gSltt, *l&t/*2©£Em#:»K42. 43 

^*nyh^««81tt, lB^^82^^^^xiPi§Sa^Iij 
*^^X l ^«,$^TV^it{^iE^^32^W^^X^ ? L38^^|B^ 

[0259] &±km % *mmMMiz. M ^ ^**m**202toM>m<o*km*>tt 

^o^^a^>hp^^^^2^^^^ h ^^ K201 ^ v ^^ 
^^^N^FB^a81^^LTV^^T,fE^^82-Of5^^o#^/h 

[0260] (mmmm4) 

[0261] Hl5»r^l6tt,« W O«»^ oAM ^ 400o ^ H&VWM 
•WfeS. MA3M*>i^400tt, tXfiOfcOTSbot, *PfteiWte*L5«^ 



[0262] 
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3 0 r<DS^500fi, HJ&»500at, j t*>mim5ooaa>bm&*>*fo(ikm'i-*A 

M)£B500b, 500bi**LTVV5. CnfeHM500a&tf-#O|RiW|J500b, 5 
OObtt, »B00O**^rti(Hl5OZ^fi|)*»6JlT*X*t«CbTi85, 
*»*B500b. 500btt*XOT>-A««cttab■rv^T, ig»«500b©«^^fcife 

M»irara^K:wi«tm^ ft, sttsoott, &ax& « 

C0263] «500O#S»<nJ500b&VH^aJ500a©S»|f|J500bMOtt^O±^tt, 
*1©«««502 % *l©j3E«fr»«504, »2©JEm#»K505At^2©«tt 
M506«^Ji^TV^ o »lo««502MBiar«K2OJE«^gt504 i 

*K502, *10ffi«fr»«504, »2<DJBE«#:*it505&Ut»2O«B«506W: 

WBBl6i:-tttJeniSJ«©t>o-T?fc5 0 
[0264] *2*>«i«506H:, #»*500b±fc*v vr, i8»«500b«r*©«*rt, (Ell 
5©X*lft)K:«»**fifea{>O2o©iatttMi507, 507i, fi»«B500b©ff^ 

[0265] 2o©«fr«i507. 507^ MM»500b©«2f |*| (X#|bJ) W«H»±Kj8V^ 

»»500bo«4^(Hi5©Y^)^#K:B:oTK:rtfeh,Tv^ #km* 

507 ®®«»500affiflO«*tt,H^500a±»Cffi*UT^^507aS«^b 
TV>5„ ft, #S»SP500b©«^|^-^J;fcioOK»«ffi507yi:»tflftttTfc 

<fcv\, 

[0266] tta«tt508tt, «ft*B00bO«*rtii|>ifc«|j±»C*I^T, iJf!»500b 

©«**Ift^*MoT»rtfetLTVV5. ^tH«^5O8<7)@^gf55O0a{RiJ(DTO« 
, Ub«tt507^n«|K: % HS*500a±»lltt«LTSaJWI^508aS:«fi5tLTV^ 
c ft, #fitt*P500b±»j:«[»r©tftm«ai508Sr»^TfcJ;v\ 
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[0267] *l©WH*302tt. H**500a±te*„rt-^Wft*B00b. SOObffiO* 
[0268] ^5T% #W&*500b±Kl* l t^i©« iB |502i:2o©WBmtt607. 507 

2fctt^K«E^aD**t«-^ 2o©»fW507, 507tettnEA#E^fc 

fctt, «»»500bOflMft«f|Jfflfl^»bT, WffiSOOb^OttaWSftte^^ 
^fil&IWSOObOtt^i^-^^^^^^^^ }»^500b<Dfiil 

«www^#«ut, «tt*5oob«o-*g»|j« te aaw-« 0 ^m^mzm 
mt^tv. mwtmooh^mxmmm^ * % «»«Boobj:te*«t 

*2oOMfc«g507. 507OV^-*te W «E frTOlbTt> , iR»»500b 
**0»«R«4*^tt WTSIW5 . *LT, -^ro*500b. 500bf2 
. ♦WttSOObOte^ftte^V^EV^^St^te^U -*fOfi»»500b 
'SOOb^^^^^feab^SOOb^^^t^^^^L^^LT^^ 

[0269] A3tt*^400-Ctt, -^JHttfcgOOb. 500b**©***, 

2oOW,*500b. SOObtt, ay^fcJio-C^Ji^^Cz^rt)^^ 
^•t-*(-#Ofi»»500b, 50Ob«2V>^*ffp]#{C^C*ff^^t f ) o itb 

Fc = 2mvaj 

[0270] ^17^^18^^^^^^400^it^ f CoV^PJ 
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18fc»Jl)*^«M600**ftU Bl7(b)IWtJ:5fe, **500±te»*10 
Onm ^!J^ (Ir) »«*^*S* 1 ©««j||502Sr^^fe-^^ Lfcw 
l©«««502tt, ~<^«**ttfflU T , «R500«r400'C| C JW|fcU W-fv 

[0271] * te , H 17(c)l»*-«K:, *10«W502±fc*lo ffimiWii tB04«r^ 

*\nmmmmmA^ ^loonm^ciiD^saiRj^pzT?^^^ f& 2 

TOe^^^^K^^p^^^^^ 20;0 o 

*©#*ffi;&*0. 2PateU *©»^Jt«rT^:»* = 3 8:2K:U 

[0272] ftfc, ■l7(e)te*r«R:, *2Offi«fWW505±W*100nni(0»2O« 

[0273] *fc, ■l7C£)aat Hl8te ^ J: 5^ ^ommtsoe^^^T^ft 
WK07. B07»lW|fflttiB08*r»/«bfc. laoWfcoe^ 
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fc^*2OlM508t:x yf ^ u m®mM507, 507R 

[0274] »2Offi««WB06, *lOJE««WB0«l«(l 10tl»02»^ 

BOObS^tfUfc. **5OO«rHl5teS%r#X»tttea0XUfc. itUcW 

[0275] *«W«OAa«*^400fcJt«rt-*fc«>, BBl^flRL*^* 

[0276] tt*OA«*fe^401tt, ff*0. 3mmO7k**^Sff« fr 600«Mi^, ^ 

*tt»600b, 600b^LTl^ 0 ^LT, 4MR»»600bOff*^(Hl9©Z 

^ft) TOfcitt, W6»eoob«o*^rti <Bli9©x# fa) jn«»**«yt»©i 
oo»«l603«r*i^n«ltWi, #WKr*600b©w«iBter4, 

So 

[0277] ^^^^^401^«,«»,^600b(C^^2o^mM603, 603 

*o^*«LliiDfcA36Ao,^to*t, -atowftfteoob. 6 
oob«, 3 yTO WoWmfil (z^^) te fcfc^-«»u #SttA6oo 

u -©*ee (=y*y i^ame a> w-esa. 

[0278] «*OAatt*>^401TO, 7K H e ^^^M«^600^V^TV^O-t:^ *<D/± 
«S»fr-3pCAfcSSfi<, U>^ HS*600a&U«»»600b. 600bf» 
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[0279] ifttetfu ♦WWiOAttt^^ A*«ft«tt-r«|l»(» 
«^AM*>^401»C#b-C40ffiFS«*#<"e*, *BS/^T*S 

»«ffi»rwt«ttoAJtt-fe^-4oo*#fen«. 

[0280] ft, **fcJ*tB W »R500te-#©W(,*500b. 500b*rm«*«^TV^ 

[0281] *|iW^ T ^ «600©«»*»500b»rjt H «»500aOWtttt50 

Ob»^±K, *1©W«602, »10ffi««»KB04, *2®K«ft:ftlt 
505^^ 2 ^««506^lS^iiL^^#»^500b_h ( ^^ Sb TtJ; 

[0282] mnmms) 

K> fE«fc**20tt, **15. Omm, ff* 0 . 40mm, «3. Omm©H W ^ 

ffi*«f^20tt, ft**. Ommt^ ffi«***20tt, «3. Omm, ft£ 3 Om 
m©-«»(H20-Cfte«B)^ff* 1 . 0mm^^^ 7 ( i3 . Om 

[0283] Kl^o,!!^^ *l©«W2O-iMBW20lf 
«Ufe«WU)^oat»^5>©±(o*^ *10«ig|2fc* J ft««3. 0mm, g£ 
12. QmmO^fc, (Hl)WlE^^^ MimiW:/g| 
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oasttrtwiTv^ ^izmimmmioK. mnmmimmi:. tomtom 

Mfleiitt, m<a*«t2, BBAfMiliits, i±«^»Smi0^am2cDm 
[0284] £*T\ ^^Jfe^^^^^ov^^^ 

[0285] m®M®m3^ ^**Xf±j»**©(l 1 i)ffifc* 5feErtLfc ^^ 

#.<Z>ttte, 20^±60^TT*feSo 
[0286] IllOffit^ott^^ ^^®^40nm^_h70nm^T-efe^ 

¥^*fffi^60nm«±200nmWTT*,t), «^2500nm»±5000nmK 
[0287] *l»tW2©ffi««*K4. Sfi^WhfflOW^^^^ 

[0288] MiWIWgtlOO^^IWJtttCPb] : [Zr ] : [Ti] =(1 +a):b:(l- b )^^ 

m&xm2<omm^mm, sobtmo. 4ou±o. eoBTonctt-caw, mi 

***«4©a»40. 05£U:0. 15«TC*>5, »S2OJEmfWgt5Oa|t»40«± 
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C0289] IB^^J^^3(i^n^^ hM ^^^^^^^ 3 ^^^^^ tt . s 

o 

[0290] ErtHWfPKSOYb^BrtitfiCPb] : [La] : [Zr] : [Ti] = x x(l- 2 ) :z:y:(1 - y)T 

mzti. mm. o&±i. 2oott-*>^ y ^«ow_ho. 2o«T*>re*>!>, 
[029i] jRiowMtttPt, ir, p^^Ru^m^mxmM^m^^^ 

[0292] ^ *lAtf»2©«ijR2, 6©ntey^KJ»9a. ^^LTltff^p-f- 

[0293] HT, H21»J«l^aSfeffi«fl^20©»^fcoV^W« 0 
[0294] ffl^20O«EW^tI8BlTjb6. **\ 021 (a) 

5fc, ^20mm, «20mm, ff* 0 . 30mm©*Kl01±fc, *g 5 . Omm, «Sl8. 0 

©««IKl02SrRF^^hn^/^^-e^^ bfeo 
[0295] jfcfc, frg 5 . Omm, fi$12. Omm©I»| p #»Jte;h,*J**0. 2mmm 

io3«r a 1 1) mcmftmfaZitzjifez^^ 

« 5 . Omm, ft$ 12 . Omm^<D|p«^ mo _ 2mm^ 
^>-^^^V>T,iBlR]$ij^i03±^ffim#:«®milOSrRF^^hp 



[0296] 
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*-#yh*m^X* *-f , ESltt»Btl03±fc»i©JE*f*:«t«i04SrRF^^h 

SXStt* iBl^$ij«i03(ci9i±mft:aJSflIl 10* (1 1 1) iBfc«fcEl*l3«X 
[0297] ±S64:Wi^^^^R^^ Mv ^ % j^r*^ Mfttwigiuo 

Jite^owuiioetRF^^a-cjEflite^rtufc. rtu^, B21 (b) 
-r^^mmoi mm mu b&miutmmi* i 2 1 a s#t>*wt 0 
[0298] 021 (c) mmm2iz, *g 3 . o mm . s^is. 0mm ^w 

O-im (021 (d) T?»43fe«WB) ^^^^SSZ^^^^^g^ 

[0299] H21(e)K^-j;$fc, *l©WBK20-ii»(H21(e)T?rte«»)fcy 

-K^9a^^^ho^«^»jT^L, »2^W«60-W«6(BI21 (e) 

ffi«^^F20^^p > tlfc o 

[0300] ut, ^m(D^^wammrm\z.^xm.m^ 0 

[0301] 

«r^»4oo«co!MtoapfMy*u ^^y>-w^LTr^=f^»*©ja^ 

^(^fWWtAr:O f «15:l)«r«v^ h^fctfT^ffifcfcO. 25Pa|CfiH»U *1 
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[0303] 



[0304] 



[0302] mmmmtLX. ^40nmO(lll)^ gH ^ o ^^^^ ( ^ T ^ p 

i«©PL TO 4^#^».^ h (#M^tPb : La :Ti= 1 . 10 : 0 
• 10:1. 0)*m2*^y ht VXm^ 250WOJ|f«««*«r^Jpu T 3000»m^ 

*K*, ff ^3500nmtf> (l 1 1) ElftOPZTfWtt^SJKaoffim^^ fc(to 
^^^^ h( ^^ pb:Zr:Ti=1> 20;0 ^ Q 4?)Mv ^ 

-79:lte**., ^©ttO^tt^^ »2Offi*fW|^2900»IWiailtLfc 

o 

[0305] »2 0 t»ttfi4(P t , i »^ moiEWMm 
[0306] j*. ®21(b)^i-SBfp,$.J»^lcD/Em#:^0^, (lll)ga^ , 
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[0308] 



[0307] H21 (b) t^f »20ffi«#«t«o BlEff % (uDSMttu IBj*&tWrff;fft 

H21 (b) »c*i-«5SflcSrttWA:LTfflv^ ^^jfc^WteW, ff« 

tttt?X*B23 (a) fc**U EI23 (a) <7^#}£*|I|£|I|23 (b) fcjj**-. 
[0309] ±e*^«ffc±WR*Ott*, ^J^««r*¥«KiBW20niJott4m^ 

mxh^tz 0 9si<Dmm*mm±* mm^sonmx^ e«»^isi W 

Qnm-Cfcofc. *2®j£«fl4HU^ WWS3500nm^M, att*ft^o WWffi 

«SM©ff^(Ditte, 22. 2"(?feofeo 
[0310] XlteWSnttWLfcte*, BAMiPilMlAC^20£ttfmB|2 : » [% 

HDf-^SWOH^fiiLft. o*D, «fliA*H, PLT^, PLZm 

flg> PZT»g|©xi»igiff^-vo(ooi), (loo), (oio), (no), (on), do 
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i) , (i 1 1) i& ©#ts*aiotf ^aweo^w. \zm-z a i d Km-rsi?-*^ 
[03ii] x«^ BW >rf-w5^^»tfoi*, Ertiiw#wKoaAtt 

,Pb:La:Ti=l. 05:0. 10:0. 98T^<9, *l&l^2©£E«{W»o|Witt**t 
^*lPb:Zr:Ti=l. 15:0. 53:0. 47&OTb:Zr:Ti=l. 10:0. 53:0. 47T*fco 

[0312] ffi«**^20©»iaat»2O«Mt 2> 6©MKiy^m9a. 9bfcfrUC0 

ffi»*i-HT?aw5. H24te*i-J:5R:, ov — 80V©*ffi^Jnufc»^ JE« 

, itti§iani«mi3. 9«fM)avio«iei(k»i^mi38. wm)nb«^ jes 

[0313] (HWU9) 

^t, **R*W4oot;oaAk^fiM!jy$u ^^v>^^tLXT^=t^tm 

80#W^^^y^-r-5C^T^^L/c o 
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[0314] WLtommmtVX. **60nm©(lli)«5fe ErtoPLZltWtfe ^ v ^ Z(DPL 

>t®m<DM^M#*i*mitAr:O=25:0. 5) M V^, b-tJUXxm**!. 0 

^^^^^^N(M^/^Pb:La:Zr:Ti=l. 15:0. 05:0. 10:0. 
90)*«2^^ y ^UTfflV\ 250W©^jii&m^SrMLT3600#^^^ 

[0315] ^*^aiiM^,ff^l00nmO(lll)^ Sfl ^^p ZT ^^^ Ml(7[)iEm 
♦WWtfc, J¥^5000nm?> (l 1 1) El^©PZT»«d^5»2©JE«#:»« 4 : t; : < t 

[0316] ftlfeMS^m*^ *lX0W2Offif|{MM| ESr , RF^^n^^g^ 

m.^pzTO6^^^^^^ h( ^^ J;b p b:Zr:Ti=;l 10:Q 5Q 

••o. 50)%m^tc 0 *B»fr»aT»c*i-4:*J9T*« 0 ±fEP Z T 
$nfcS^^^550 o CO«»^^U ^^fcT/kfj/ittU©*. 
*<&to**fc#40mlfcU /7XvMtM2kWia, *^0*#-CK5l©£E 
X^»£*a*3kWfcU *©tt©*ttf«*.i»fc, m2<Df£miMm&38O0& 
[0317] **«8fcWfl|0#^ M « 0>t ^ eAWifiWWlfft^OmnOtttttt 

nm-C^ofc. m®iE«*ftKtt, K*#100nmT*>5, ft«tt^©3p«&»rffiS 
a^Onm-Cfcofc. *2©j£*tt*«tt, Off *S 5 000nmt?*>5, 



CI* 
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mftmmm<Dm&(D}£^ 60. ot«*>o^ 0 
[03i8] x&®&Tm-vMtifi,tcm^ mmmmmtmi&x^m2(D^m^mmt^ ±x-< 

[0319] X»^o W f-ia8^0^ffOi*, GAMfPiOiAtt 
, Pb:La:Zr:Ti=l. 08:0. 05:0. 12:0. 88Tfe«9, *l&t*SR2<BJEm#*il© 
#M(^tL^Pb:Zr:Ti=l. 15:0. 51:0. 49&t>*Pb:Zr:Ti=l. 00:0. 51:0 

[0320] *3*at«©£E«fl^TF20fc, £JM8fc|*«|^ ««*2kHz, 0V— 80W> = 

c £E«fr*^-20©3tetf»W:*^:35. 2,mftU lOflUIHHMft,, ***tt*«t 

^^^-f,H«^^20^fi^^7^^(^^LTV>^.o^ 0 
[0321] (HJfeMlO) 

[0322] BBffifMfMteLT, ff*20nmO(lll)ff3teE^OPLT«t«Srfflv^ iOPLT 
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«©*#S^-^h(ttfift^HtPb:La:Ti«0. 90:0. 20:1. 0)Sr»3^^yh 

[0323] StMlft, ff*100nm© (11 Dff3feEl^©Mgl0^%afe!«i©PZT» 
K*^SJBl©BE*fr»«^ ff^3900nm© (11 1) G ^ (PZT+Mg) ftKft, 

OnmiWfc, 

[0324] gOMs&R*^ Hia(Jt»20ffii{fi||tt, RF^^B^^jtBM 
WCffc«Ufc. *-*Vh<tLT, PbO&filO*/P%a3H lca p«feteMg«rlO*^ 

^^^^N(i|a^l.itPb:Zr:Ti:Mg=l. 10:0. 60:0. 40:0. 10)* 
^^570 0 CC DMS(^^L^^V^^T^Vt^o^^^ v , 

[0325] ««8tR«|©«^**0|t*, XlOtiia, l^%©^>^tP 

W4, IWWlOOnmTfc*, ^^O^»r®^^70nmTfeofc 0 *2©jEE* 
ttftKtt, W#3900nm-C*!K ^^(7)ip^^ S @^200nmT'fco^ 0 J&2 
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[0326] mmtfrm-cmmutM^ ^mmmtmiAxm2<Dmmimmt^ ±x-< 

[0327] Xlv^n7t7^fa5^y«M«^, E!l4ftMKattj*tt 
,Pb:La:Ti=0. 85:0. 22:0. 95T*9^lX W »20ffi«fW«|© a ^ t4 ^ 
•e^Pb:Zr:Ti:Mg=l. 05:0. 60:0. 40:0. 09XOTb:Zr:H:Mg-l. 00:0. 
60:0. 40:0. 10-Cfcofc. o*9, XJMs&RttK:, »l&V*2©ffi«#:»«tt 

[0328] *«*«offi*#*«ote, mmmstmm^ mm.m^ ov~- 8 ov©h 
[0329] (mmmw 

Ni)**tf, ^^120nm^^^A( Ru )^^/^^ m ^ v , fCo 

flM*U ^y^^^t\,XT^^ m m<Dm^M^^mitAr:0 =16 
:l)*r/f V\ ^/^£E^*0. 25Pafc«*U *1*-^s**LTaW*A* 
^VHSrjiV\ ^2^^y y h^LT^/^^„ h€rfflv ^ *tt^tL^200WA 
^60W(Di«|jl^m^^^nLT960#W^^^y^^ 5 ^ iT ^^ L/ , e ^ 

[0330] GfflfflMteLT, ff*60nm©(lll)«^E^ CD PLZT»g|»fflv^fc - Z<DPL 
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^^^^^N(a^/VJtPb:La:Zr:Ti=l. 10:0. 10:0. 20:0. 
80)&f|3*^yh£LTfflV\ 250W^i^jI|^m^^™LT3600#^NV^ 

[0331] £k1g#»Jljg|^ if^Snm© (l 1 1) tf 3feiBl^OMn5*yU%SS»I©PZT»«d^ 
*SJRl©ffim##IKfc, J¥^2500nm<Z> (1 1 1) IBfp]^ (PZT+ Mn) 
JKZOffim^WtteJlo^Lfc. ffit#«ii©»R2505nm 

[0332] mmmstmm^ ni*xm2(DB-m{*mm& y w*>4r*h*>>x,<y*mn*m 

itPb:Zr:Ti:Mn=l. 20:0. 40:0. 60:0. 05)«rfflV^ *«^r±«Tte*1- 
. 2PafcU *©»*ifc*T^:^=79:lK:U *oM*Srfe^40ml^U 7° 
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1. 7-efeofc 0 

[0334] mmmmx^Ltcm^ m^mmmtmiAxm2<ommmmtft % ±x-< 

[0335] X«^PT^lF-fcJ; SH ^^|a^^co#S*, G^KHlP^a 
,Pb:La:Zr:Ti=l. 05:0. 10:0. 22:0. 78-C*>5, J|SlXtWB2©ffimfr«gtO 
#M«tL^Pb:Zr:Ti:Mn=l. 10:0. 40:0. 60:0. 05^Pb:Zr:Ti:Mn 
= 1. 05:0. 40:0. 60:0. 05T*fcofc 0 o*0, 3Mft|8fcm«tfc: % *lXt**2© 

(^)^mmmmtmm^^zmm^x^M\.±^^ 
[0336] *rnmmo>iiEn*m*2o\^ mmmtmm^ mmmkuz, ov~sov©h 

A*«ffifcHl»U ^*^*^20©3 f c^Z^|^cD±T«»)(7)^*^ij^ Lfc: 
[0337] (^»(I12) 

*^^cvyr 1 ^fflv^ > ^l^«^ (cj¥ ^ 120nm ^^^ (pd) ^ K ^ fflVN 

#aj*Ar:O a =16:l)Srfflv\ f— */I^fl^£ 0 . 25Patefil»U Ml^^b 
[0338] EftfWffgtfcUT, *^0«im©(lll)tfftS2lftOPLTJigfefflv^ i©PLT 

$^cS^^j66oo°ccDm^^pB^L, ^/^^yymtuT^y^ 

*©i^#*<#*«JfcAr:0 =25:0. 2)*fl§^ h^/I^B^l. 0 Pafc 
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Bra 



MO^^-^ H |a^UitPb:La:Ti=0. 90:0. 30:1. 0)«H2*-*s* 

[0339] ^m^S^^^SOnmCDClin^ia^^PZm^^^^i^^ 
Uttltfc, /¥^4500nm^ (l 1 1) ElRj©PZT*«d^5»20jBE*(*:|»g|^fcJ;o 
T« ^Lfc 0 f £E«ft«»«IO0y|CSr458Onm^Ufc, 

C0340] *Jfc0!l8&H*|^ *lAt5»20JBE«#fMtfc, RF^*bD^<y*««rffl 

^^PZT06^^0^#:^^^h(a^^Pb:Zr:Ti=l. 20:0. 58 
:0. 42)*fflV\fc c ^it*#ttKT»CS%i-fc*J9-C*)5 0 ±|EPZT 

^4rfflV\ *<D#*f£t>*0. 2PafcU ^^fl^O. 2PafcU 
T/^V:^ = 38:2^U *©«*«W>40mlfcU ^9X-r»4tAt3kW|: 

ttt^ fc^^^©»frjt«:TyP=f^ : mm = 79 : 1 \z&*_, 
-f (C, ^2<7)iE«^:^JK^3700#ra^Lfc o 
[0341] 3ttfc«8i:ra«©#» WM ^^ *i©«W»i, TO»iBffi#2<W> 

*#40nm**>ofc 0 m©£E*#»flttt, jKff#80nnn?*>3, tfctm*©¥*&»r 
TO^BOnm-cabofc. JR2<B]£*#*ffl|ra:, iW^SOOnm-Cfc!), tttttt-^o 

°tz>&mmmm<Dm%.<D}£tt s 30. 5-e&o^„ 
[0342] x»Ej«fe-c«wfufc»*, mmmmmtmiRxm2iD&m j »mmt^ -zx^ 
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[0345] 



©ffi*fr*«©^ffi©(lll)j|$ftiB^apif498%-e*>ofc 0 
[0343] Xi^n 7 t7#H:i5^|l«^^ mMmmnmjto* 
, Pb:La:Ti=0. 82:0. 28:0. 98T?*9, »l&V*2©JE«ft:»«©|aj*«:*tt 
«tFb:Zr:H«l. 10:0. 58:0. 42&tfPb:Zr:Ti=l. 05:0. 58:0. 42Tfco 

^SE^f^(^3tegBl^UT^Sb^n^^^h^^fl|5t©PZTJ^T*fet),Zr 
[0344] *««©ffi«***20te, *ttm*|Q*K:, fl»*2kHz, 0V--80V<DH 

^^Mg^Mn$:»LyS:PZT^^V^c^,La^tpPZTm(-r^^^PLZT 
flt)*\ Nb^Mg*if©>r^Sr&tfPZTJWSrfflv>-cbJ:<, ^»?>2M'HM*aft 

[0346] (J«#ij3) 

[0347] ^*«8fc*3VNT, BfflfflMUifC, H«^Jim^ft^t){C^2<7)H«^^m 
[0348] *JtttW©KW t coV _h^^^(^ ^OUBf^LTMll^MI 

[0349] ±1E##Wfc-hfE«*E©Sf* % ^ttMOEl^ffiffit&rf£ttffcM|f2, ft}* 

tt^^0¥^^f®^^230nm-efcofc 0 J±S^?II©fe»©^lfffii 
fc^t-SJEW^BI^a^tt^Oi^roJttt, 15. 2T'fcofCo 
[0350] xa®^^T^b^m, *Jt«M©Elft*J»«XVflE*fr«l«r±*^a 
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■efcofc. mmmmmms<o (1 1 d »*Ert»#wt65%"c«,o^ - 

[0351] ^nrWfHa^y^^ *JtWlOBrt«W 
KO»*ttPb:La:Ti-l. 05:0. 10:0. 98T^ ffitftWotttePb:^ 
Ti=l. 05:0. 53:0. 47Tfeofc 0 

[0353] o*9, *Jt««tt, M*^^BMi«^rtte^^^ 

[0354] *MMo>mm#**^ mmmtm®^ mmm^ ov~- 8 ov«>= a 

[0355] (JttS^4) 

[0356] **«i2fc*WC, ^ WAIiRfl^JKioWBBtt^ EfcttiPMfttf 
»!|12^<IkI^^ML^ 0 

[0357] * WJWt o^ T> ±** n * te , *n*m*Mi.x2*mn*mm*M 

[0358] ±lE#^t±|5H^(7>^, *Jttt«Offi«fr*«»tt«*5i©tt^^ 
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^ft#«^©*$©jfcfi, 15. o-efeo/c 0 

[0359] mmmm^mwLtcm^ ^it^m<D^mmmt^^ m ^ mm 

Vhotc. £E«fmjRo (111) «f *Eiaaa|l«:30%-tf«,ofc - 
[0360] M^aW^^*^^^^^" ^^ffi^ 
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